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PROBLEM TO BE SOLVED: To realize an excellent 
electrostatic capacity detector. 
SOLUTION: This detector is provided with M lines of 
individual electric power source wires arranged matrix- 
likely in M rows and N columns, N lines of individual 
output lines, and electrostatic capacity detecting 
elements provided in intersections thereof, the each 
electrostatic capacity detecting element includes a signal 
detecting element and a signal amplifying element, the 
signal detecting element includes an electrostatic 
capacity detecting electrode and an signal detecting 
dielectric film, and the signal amplifying element consists 
of a signal amplifying MIS type thin-film semi-conductor 
device comprising a gate electrode, a gate insulating film 
and a semi-conductor film. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] M individual power-source lines by which this electrostatic-capacity detection equipment has 
been arranged in the shape of [ of a M line N train ] a matrix in the electrostatic-capacity detection 
equipment which depends on detecting the electrostatic capacity which changes according to distance 
with an object, and reads the shape of surface type of this object. The electrostatic-capacity sensing 
element prepared in the intersection of the individual output line of N book, and a this individual power- 
source line and this individual output line is provided. In this electrostatic-capacity sensing element, this 
signal sensing element contains a capacity detection electrode and a capacity detection dielectric film 
including a signal sensing element and a signal amplifier. This signal amplifier is electrostatic-capacity 
detection equipment characterized by consisting of the MIS mold thin film semiconductor equipment for 
signal magnification which consists of a gate electrode, gate dielectric fihn, and the semi-conductor 
film. 

[Claim 2] It is electrostatic-capacity detection equipment according to claim 1 characterized by 
connecting the source field of said MIS mold thin fihn semiconductor equipment for signal 
magnification to said individual output line, connecting the drain field of said MIS mold thin film 
semiconductor equipment for signal magnification to said individual power-source line, and connecting 
said gate electrode for signal magnification to said capacity detection electrode. 
[Claim 3] The gate electrode length of said MIS mold thin film semiconductor equipment for signal 
magnification L (micrometer), The thickness of W (micrometer) and gate dielectric film for gate 
electrode width of face tox (micrometer), CT=epsilon 0 and epsilonox-L-W/tox define the transistor 
capacity CT of said MIS mold thin film semiconductor equipment for signal magnification by setting 
specific inductive capacity of gate dielectric film to epsilonox (epsilon 0 is the dielectric constant of 
vacuum). The thickness of S (micrometer2) and said capacity detection dielectric film for the area of 
said capacity detection electrode tD (micrometer). It is electrostatic-capacity detection equipment 
according to claim 2 characterized by dielectric-constant-of- vacuum) and this component capacity CD 
of (epsilonO being fiiUy larger than this transistor capacity CT when the component capacity CD of said 
signal sensing element was defined as CD=epsilon 0 and epsilonD-S/tD by setting specific inductive 
capacity of said capacity detection dielectric fihn to epsilonD. 

[Claim 4] Said capacity detection dielectric film is electrostatic-capacity detection equipment according 
to claim 2 characterized by being located in the maximum fi*ont face of said electrostatic-capacity 
detection equipment. 

[Claim 5] said object - said capacity detection dielectric film ~ touching — ** - a ** - the object 
distance tA ~ with, the electrostatic-capacity detection equipment according to claim 4 characterized by 
said transistor capacity CT being fiiUy larger than this object capacity CA when it is separated and the 
object capacity CA is defined as CA=epsilon 0 and epsilonA-S/tA using the dielectric constant of 
vacuum epsilon 0, specific-inductive-capacity epsilonA of air, and the area S of said capacity detection 
electrode. 

[Claim 6] Said capacity detection dielectric film is located in the maximum firont face of said 
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electrostatic-capacity detection equipment. The gate electrode length of said MIS mold thin film 
semiconductor equipment for signal magnification L (micrometer), The thickness of W (micrometer) 
and gate dielectric fihn for gate electrode width of face tox (micrometer), CT=epsilon 0 and epsilonox- 
L-W/tox define the transistor capacity CT of said MIS mold thin fihn semiconductor equipment for 
signal magnification by setting specific inductive capacity of gate dielectric film to epsilonox (epsilon 0 
is the dielectric constant of vacuixm). The thickness of S (micrometer2) and said capacity detection 
dielectric fihn for the area of said capacity detection electrode tD (micrometer). When the component 
capacity CD of said signal sensing element is defined as CD=epsilon 0 and epsilonD-S/tD by setting 
specific inductive capacity of said capacity detection dielectric film to epsilonD, (epsilonO Dielectric- 
constant-of- vacuum), With, separated this component capacity CD — this transistor capacity CT ~ 
enough - large - said object - said capacity detection dielectric fihn - touching - ** ~ a ** - the 
object distance tA - It is electrostatic-capacity detection equipment according to claim 2 characterized 
by this transistor capacity CT being fiilly larger than this object capacity CA when the object capacity 
CA is defined as CA=epsilon 0 and epsilonA-S/tA using the dielectric constant of vacuum epsilon 0, 
specific-inductive-capacity epsilonA of air, and the area S of said capacity detection electrode. 
[Claim 7] M individual power-source lines by which this electrostatic-capacity detection equipment has 
been arranged in the shape of [ of a M line N train ] a matrix in the electrostatic-capacity detection 
equipment which depends on detecting the electrostatic capacity which changes according to distance 
with an object, and reads the shape of surface type of this object. The electrostatic-capacity sensing 
element prepared in the intersection of the individual output line of N book, and a this individual power- 
source hne and this mdividual output line, Provide the power-source selection circuitry linked to the 
individual power-source line of these M books, and this electrostatic-capacity sensing element contains a 
capacity detection electrode, a capacity detection dielectric film, and a signal amplifier. This power- 
source selection circuitry consists of the MIS mold thin film semiconductor equipment for signal 
magnification with which this signal amplifier consists of a gate electrode, gate dielectric film, and the 
semi-conductor fihn including a common power-source Une and the pass gate for power sources. This 
pass gate for power sources is electrostatic-capacity detection equipment characterized by consisting of 
the MIS mold thin film semiconductor equipment for the power-source pass gates which consists of a 
gate electrode, gate dielectric film, and the semi-conductor fihn. 

[Claim 8] The source field of said MIS mold thin fihn semiconductor equipment for signal amphfiers is 
connected to said individual output line. The drain field of said MIS mold thin fihn semiconductor 
equipment for signal amplifiers is connected to said individual power-source Une. The gate electrode of 
said MIS mold thin film semiconductor equipment for signal amplifiers is connected to said capacity 
detection electrode. It is electrostatic-capacity detection equipment according to claim 7 characterized 
by connecting the source field of said MIS mold thin fihn semiconductor equipment for the power- 
source pass gates to said individual power-source hne, and connecting the drain field of said MIS mold 
thin film semiconductor equipment for the power-source pass gates to said common power-source line. 
[Claim 9] The gate electrode of said MIS mold thin fihn semiconductor equipment for the power-source 
pass gates is electrostatic-capacity detection equipment accordmg to claim 8 characterized by connecting 
with the output line for power-source selection. 

[Claim 10] Said individual output line and said output line for power-source selection are electrostatic- 
capacity detection equipment according to claim 9 for which said individual power-source line and said 
common power-source hne are wired with the second wiring and which it wires with the first wiring, 
and is characterized by separating this first wuing and this second wirmg electrically through an 
insulator layer. 

[Claim 11] Electrostatic-capacity detection equipment according to claim 10 characterized by wiring 
said capacity detection electrode with the first wiring. 

[Claim 12] Electrostatic-capacity detection equipment according to claim 10 characterized by wiring 
said capacity detection electrode with the second wiring. 

[Claim 13] M individual power-source lines by which this electrostatic-capacity detection equipment has 
been arranged in the shape of [ of a M line N train ] a matrix in the electrostatic-capacity detection 
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equipment which depends on detecting the electrostatic capacity which changes according to distance 
with an object, and reads the shape of surface type of this object, The electrostatic-capacity sensing 
element prepared in the intersection of the individual output line of N book, and a this individual power- 
source line and this individual output line, Provide the output signal selection circuitry linked to the 
individual output line of this N book, and this electrostatic-capacity sensing element contains a capacity 
detection electrode, a capacity detection dielectric fihn, and a signal ampUfier. This output signal 
selection circuitry includes a common output line and the pass gate for output signals. This signal 
amplifier consists of the MIS mold thin fihn semiconductor equipment for signal magnification which 
consists of a gate electrode, gate dielectric fihn, and the semi-conductor fihn. This pass gate for output 
signals is electrostatic-capacity detection equipment characterized by consisting of the MIS mold thin 
fihn semiconductor equipment for the output signal pass gates which consists of a gate electrode, gate 
dielectric fihn, and the semi-conductor film. 

[Claim 14] The source field of said MIS mold thin fihn semiconductor equipment for signal ampUfiers 
connected to said individual output line. The dram field of said MIS mold thin fihn semiconductor 
equipment for signal amphfiers is connected to said individual power-source line. The gate electrode of 
said MIS mold thin fihn semiconductor equipment for signal ampUfiers is coimected to said capacity 
detection electrode. It is electrostatic-capacity detection equipment according to claim 13 characterized 
by connecting the source field of said MIS mold thin fihn semiconductor equipment for the output 
pass gates to said common output line, and connecting the drain field of said MIS mold thin film 
semiconductor equipment for the output signal pass gates to said individual output line. 
[Claim 15] The gate electrode of said MIS mold thin film semiconductor equipment for the output signal 
pass gates is electrostatic-capacity detection equipment according to claim 14 characterized by 
connecting with the output line for output selections. 

[Claim 16] Said individual output line and said common output line are electrostatic-capacity detection 
equipment according to claim 15 for which said individual power-source line and said output line for 
output selections are wired with the second wiring and which it wires with the first wiring, and is 
characterized by separating this first wiring and this second wiring electrically through an insulator 
layer. 

[Claim 17] Electrostatic-capacity detection equipment according to claim 16 characterized by wiring 
said capacity detection electrode with the first wiring. 

[Claim 18] Electrostatic-capacity detection equipment according to claim 16 characterized by wiring 
said capacity detection electrode with the second wiring. 

[Claim 19] M individual power-source lines by which this electrostatic-capacity detection equipment has 
been arranged in the shape of [ of a M line N train ] a matrix in the electrostatic-capacity detection 
equipment which depends on detecting the electrostatic capacity which changes according to distance 
with an object, and reads the shape of surface type of this object. The electrostatic-capacity sensing 
element prepared in the intersection of the individual output hne of N book, and a this individual power- 
source hne and this mdividual output line. The power-source selection circuitry linked to the individual 
power-source line of these M books and the output signal selection circuitry linked to the individual 
output line of this N book are provided. This electrostatic-capacity sensing element contains a capacity 
detection electrode, a capacity detection dielectric fihn, and a signal amplifier. In this power-source 
selection circuitry, this output signal selection circuitry includes a common output line and the pass gate 
for output signals including a common power-source line and the pass gate for power sources. This 
signal amplifier consists of the MIS mold thm fihn semiconductor equipment for signal magnification 
which consists of a gate electrode, gate dielectric fihn, and the semi-conductor fihn. This pass gate for 
power sources consists of the MIS mold thin fihn semiconductor equipment for the power-source pass 
gates which consists of a gate electrode, gate dielectric fihn, and the semi-conductor film. This pass gate 
for output signals is electrostatic-capacity detection equipment characterized by consisting of the MIS 
mold thin film semiconductor equipment for the output signal pass gates which consists of a gate 
electrode, gate dielectric film, and the semi-conductor fihn. 

[Claim 20] The source field of said MIS mold thin film semiconductor equipment for signal ampUfiers 
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connected to said individual output line. The drain field of said MIS mold thin film semiconductor 
equipment for signal amplifiers is connected to said individual power-source line. The gate electrode of 
said MIS mold thin film semiconductor equipment for signal amplifiers is connected to said capacity 
detection electrode. The source field of said MIS mold thin fihn semiconductor equipment for the 
power-source pass gates is connected to said individual power-source line. The drain field of said MIS 
mold thin film semiconductor equipment for the power-source pass gates is connected to said common 
power-source line. It is electrostatic-capacity detection equipment according to claim 19 characterized 
by connecting the source field of said MIS mold thin fihn semiconductor equipment for the output 
pass gates to said common output line, and connecting the drain field of said MIS mold thin film 
semiconductor equipment for the output signal pass gates to said individual output fine. 
[Claim 21] It is electrostatic-capacity detection equipment according to claim 20 characterized by 
connecting the gate electrode of said MIS mold thin fihn semiconductor equipment for the power-source 
pass gates to the output line for power-source selection, and connecting the gate electrode of said MIS 
mold thin fihn semiconductor equipment for the output signal pass gates to the output line for output 
selections. 

[Claim 22] Said individual output line and said common output Une, and said output line for power- 
source selection are electrostatic-capacity detection equipment according to claim 21 for which said 
individual power-source line and said common power-source Une, and said output line for output 
selections are wired with the second wiring and which it wires with the first wiring, and is characterized 
by separating this first wiring and this second wiring electrically through an insulator layer. 
[Claim 23] Electrostatic-capacity detection equipment according to claim 22 characterized by wiring 
said capacity detection electrode with the first wiring. 

[Claim 24] Electrostatic-capacity detection equipment according to claim 22 characterized by wiring 
said capacity detection electrode with the second wiring. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrostatic-capacity detection equipment which 
depends on detecting the electrostatic capacity which changes the shape of surface type of the object 
which has detailed irregularity, such as a fingerprint, according to the distance on the front face of an 
object, and is read. 
[0002] 

[Description of the Prior Art] Conventionally, the electrostatic-capacity detection equipment used for a 
fingerprint sensor etc. formed in the single crystal silicon substrate the dielectric fibn prepared on the 
sensor electrode and the sensor electrode concerned (JP,11-118415,A, JP,2000-346608,A, JP,2001- 
56204,A, JP,2001-133213,A, etc.). Drawing 1 explains the principle of operation of conventional 
electrostatic-capacity detection equipment. A sensor electrode and a dielectric film accomplish one 
electrode and dielectric fihn of a capacitor, and it changes with the electrode of another side where the 
body was groxmded. The electrostatic capacity CF of this capacitor changes according to the irregularity 
of the fingerprint which touched the dielectric film front face. On the other hand, the capacitor which 
accomplishes electrostatic capacity CS is prepared for a semi-conductor substrate, series connection of 
the two capacitors, such as **, is carried out, and the seal of approval of the predetermined electrical 
potential difference is carried out. Between two capacitors, the charge Q according to the irregularity of 
a fingerprint is generated by ****(ing). This charge Q was detected using the usual semiconductor 
technology, and the shape of surface type of an object was read. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the equipment concerned was formed on a 
single crystal silicon substrate, when the conventional electrostatic-capacity detection equipments, such 
as **, were used as a fingerprint sensor and they forced a finger strongly, they have a technical problem 
that the equipment concerned breaks and keeps, and were. 

[0004] Furthermore, inevitably [ a fingerprint sensor ] from the application, about [ 20mmx20mm ] 
magnitude is called for and the great portion of electrostatic-capacity detection equipment area is 
occupied with a sensor electrode. Although a sensor electrode is made on a single crystal silicon 
substrate of course, most single crystal silicon substrates (sensor electrode lower part) which spent huge 
energy and a huge effort and were created are playing only a role of a mere base material. That is, only 
by being expensive, there is no conventional electrostatic-capacity detection equipment, and it has a 
technical problem that it is formed after wasting with great fiitility. 

[0005] in addition, on cards, such as a credit card and an ATM card, a personal authentication ftmction 
should be prepared and the safety of a card should be raised in recent years ~ ** - indication is strong, 
since flexibility is missing, the appropriate electrostatic-capacity detection equipment which was alike 
and was made on the conventional single crystal siUcon substrate has the technical problem that the 
equipment concerned cannot be created on a plastic plate. 

[0006] Then, the place made into the purpose is in view of many situations above-mentioned [ this 
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invention ] to offer the superior electrostatic-capacity detection equipment which operates to stability, 
and can reduce still more unnecessary energy and efforts at the time of manufacture, and can be created 
besides a single crystal silicon substrate. 
[0007] 

[Means for Solving the Problem] M individual power-source Unes by which electrostatic-capacity 
detection equipment has been arranged in the shape of [ of a M line N train ] a matrix in the 
electrostatic-capacity detection equipment which depends on this invention detecting the electrostatic 
capacity which changes according to distance with an object, and reads the shape of surface type of an 
object, The electrostatic-capacity sensing element prepared in the intersection of the individual output 
hne of N book, and an individual power-source line and an individual output line is provided. This 
electrostatic-capacity sensing element is characterized by a signal amphfier consisting of the MIS mold 
thin film semiconductor equipment for signal magnification with which a signal sensing element 
consists of a gate electrode, gate dielectric film, and the semi-conductor film including a capacity 
detection electrode and a capacity detection dielectric film including a signal sensing element and a 
signal amphfier. Furthermore, it succeeds also in the source field of the MIS mold thin film 
semiconductor equipment for signal magnification being connected to an individual output line, the 
drain field of the MIS mold thin film semiconductor equipment for signal magnification being 
to an individual power-source hne, and the gate electrode for signal magnification being connected to a 
capacity detection electrode with the description. The gate electrode length of the MIS mold thin fihn 
semiconductor equipment for signal magnification Moreover, L (micrometer), The thickness of W 
(micrometer) and gate dielectric film for gate electrode width efface tox (micrometer), CT=epsilon 0 
and epsilonox-L-W/tox define the transistor capacity CT of the MIS mold thin film semiconductor 
equipment for signal magnification by setting specific inductive capacity of gate dielectric film to 
epsilonox (epsilon 0 is the dielectric constant of vacuum). The thickness of S (micrometer2) and a 
capacity detection dielectric film for the area of a capacity detection electrode tD (micrometer). When 
the component capacity CD of a signal sensing element is defined as CD=epsilon 0 and epsilonD-S/tD 
by setting specific inductive capacity of a capacity detection dielectric film to epsilonD, (epsilonO is 
characterized by dielectric-constant-of-vacuum) and this component capacity CD being ftilly larger than 
the previous transistor capacity CT. Since the difference of about 10 or more times is generally meant as 
large enough, if it puts in another way, the component capacity CD and the transistor capacity CT will 
fill relation with CD>10xCT. It is desirable to locate a capacity detection dielectric film in the maximum 
front face of electrostatic-capacity detection equipment with the electrostatic-capacity detection 
equipment of this invention, an object - a capacity detection dielectric film ~ touching - ** - a ** ~ 
the object distance tA - with, when it is separated fi-om a capacity detection dielectric film and the 
object capacity CA is defined as CA=epsilon 0 and epsilonA-S/tA using the dielectric constant of 
vacuum epsilon 0, specific-inductive-capacity epsilonA of air, and the area S of a capacity detection 
electrode, the previous transistor capacity CT changes more greatly enough than this object capacity CA 
— as — electrostatic-capacity detection equipment — configuration attachment **. Since it can say that it 
is large enough in the difference of about 10 or more times being accepted like the above-mentioned, it 
succeeds in the transistor capacity CT and the object capacity CA filling relation with CT>10xCA with 
the description. A capacity detection dielectric film is more ideally located in the maximum firont face of 
electrostatic-capacity detection equipment. L (micrometer) and gate electrode width of face for the gate 
electrode length of the MIS mold thin film semiconductor equipment for signal magnification W 
(micrometer), CT=epsilon 0 and epsilonox-L-W/tox define the transistor capacity CT of the MIS mold 
thin fihn semiconductor equipment for signal magnification, using specific inductive capacity of tox 
(micrometer) and gate dielectric film as epsilonox for the thickness of gate dielectric film (epsilon 0 is 
the dielectric constant of vacuum). The thickness of S (micrometer2) and a capacity detection dielectric 
fihn for a capacity detection electrode surface product tD (micrometer), When the component capacity 
CD of a signal sensing element is defined as CD=epsilon 0 and epsilonD-S/tD by setting specific 
inductive capacity of a capacity detection dielectric fihn to epsilonD, (epsilonO Dielectric-constant-of- 
vacuum), With, separated the component capacity CD - the transistor capacity CT - enough — large - 
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further - an object - a capacity detection dielectric film - touching - ** - a ** - the object distance 
tA When the object capacity CA is defined as CA=epsilon 0 and epsilonA-S/tA using the dielectric 
constant of vacuum epsilon 0, specific-inductive-capacity epsilonA of air, and the capacity detection 
electrode surface product S, the transistor capacity CT is more fully than the object capacity CA 
configuration attachment ** about electrostatic-capacity detection equipment to Mr. large ******. It 
succeeds in electrostatic-capacity detection equipment with which the component capacity CD, the 
transistor capacity CT, and the object capacity CA more specifically fill relation with 
CD>10xCT>100xCA with the description. 

[0008] M individual power-source Unes by which electrostatic-capacity detection equipment has been 
arranged in the shape of [ of a M line N train ] a matrix in the electrostatic-capacity detection equipment 
which depends on this invention detecting the electrostatic capacity which changes according to distance 
with an object, and reads the shape of surface type of an object. The electrostatic-capacity sensing 
element prepared in the intersection of the individual output line of N book, and an individual power- 
source line and an individual output line, Furthermore, provide the power-source selection circuitry 
linked to M individual power-source lines, and an electrostatic-capacity sensing element contains a 
capacity detection electrode, a capacity detection dielectric fihn, and a signal amplifier. A power-source 
selection circuitry consists of the MIS mold thin fihn semiconductor equipment for signal magnification 
with which a signal amplifier consists of a gate electrode, gate dielectric fihn, and the semi-conductor 
fihn including a common power-source hne and the pass gate for power sources. It is characterized by 
the pass gate for power sources consisting of the MIS mold thin fihn semiconductor equipment for the 
power-source pass gates which consists of a gate electrode, gate dielectric film, and the semi-conductor 
fihn. In this case, the source field of the MIS mold thin film semiconductor equipment for signal 
amphfiers is connected to an individual output line. The drain field of the MIS mold thin film 
semiconductor equipment for signal amplifiers is connected to an individual power-source line. The gate 
electrode of the MIS mold thin film semiconductor equipment for signal amplifiers is connected to a 
capacity detection electrode. It succeeds also in the source field of the MIS mold thin fihn 
semiconductor equipment for the power-source pass gates being connected to an individual power- 
source line, and the drain field of the MIS mold thin film semiconductor equipment for the power-source 
pass gates being connected to a common power-source line with the description. Moreover, the gate 
electrode of the MIS mold thin film semiconductor equipment for the power-source pass gates is 
connected to the output line for power-source selection which supplies the signal referred to as which 
individual power-source line to choose from fi-om among M individual power-source lines. With the 
electrostatic-capacity detection equipment of this invention, an individual output line and the output Une 
for power-source selection are wired with the first wiring, an individual power-source line and a 
common power-source line are wired with the second wiring, and the first wiring, such as **, and the 
second wiring are electrically separated through an insulator layer. A capacity detection electrode is 
wired with the first wiring, or is wired with the second wiring. 

[0009] M individual power-source lines by which electrostatic-capacity detection equipment has been 
arranged in the shape of [ of a M line N train ] a matrix in the electrostatic-capacity detection equipment 
which depends on this invention detecting the electrostatic capacity which changes according to distance 
with an object, and reads the shape of surface type of an object. The electrostatic-capacity sensing 
element prepared in the intersection of the individual output line of N book, and an individual power- 
source line and an individual output line, Furthermore, provide the output signal selection circuitry 
linked to the individual output line of N book, and an electrostatic-capacity sensing element contains a 
capacity detection electrode, a capacity detection dielectric film, and a signal amplifier. An output signal 
selection circuitry consists of the MIS mold thin film semiconductor equipment for signal magnification 
with which a signal ampUfier consists of a gate electrode, gate dielectric fihn, and the semi-conductor 
fihn including a common output line and the pass gate for output signals. It is characterized by the pass 
gate for output signals consisting of the MIS mold thin fihn semiconductor equipment for the output 
signal pass gates which consists of a gate electrode, gate dielectric film, and the semi-conductor fihn. In 
this case, the source field of the MIS mold thm fihn semiconductor equipment for signal amplifiers is 
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connected to an individual output line. The drain field of the MIS mold thin fihn semiconductor 
equipment for signal amplifiers is connected to an individual power-source line. The gate electrode of 
the MIS mold thin fihn semiconductor equipment for signal amplifiers is connected to a capacity 
detection electrode. It succeeds also in the source field of the MIS mold thin fihn semiconductor 
equipment for the output signal pass gates being connected to a common output line, and the drain field 
of the MIS mold thin fihn semiconductor equipment for the output signal pass gates being connected to 
said individual output line with the description. Moreover, the gate electrode of the MIS mold thin film 
semiconductor equipment for the output signal pass gates is connected to the output line for output 
selections which supplies the signal referred to as which individual output line to choose fi-om from 
among the individual output lines of N book. With the electrostatic-capacity detection equipment of this 
invention, an individual output line and a common output line are wired with the first wiring, an 
individual power-source line and the output Une for output selections are wired with the second wiring, 
and the first wiring, such as **, and this second wiring are electrically separated through an insulator 
layer. A capacity detection electrode is wired with the first wiring, or is wired with the second wiring. 
[0010] M individual power-source lines by which electrostatic-capacity detection equipment has been 
arranged in the shape of [ of a M line N train ] a matrix in the electrostatic-capacity detection equipment 
which depends on this invention detecting the electrostatic capacity which changes according to distance 
with an object, and reads the shape of surface type of an object, The electrostatic-capacity sensing 
element prepared in the intersection of the individual output line of N book, and an individual power- 
source line and an individual output line, and the power-source selection circuitry linked to M more 
individual power-source lines, Provide the output signal selection circuitry linked to the individual 
output line of N book, and an electrostatic-capacity sensing element contains a capacity detection 
electrode, a capacity detection dielectric fihn, and a signal amphfier. In a power-source selection 
circuitry, an output signal selection circuitry includes a common output line and the pass gate for output 
signals including a common power-source line and the pass gate for power sources. A signal amplifier 
consists of the MIS mold thin film semiconductor equipment for signal magnification which consists of 
a gate electrode, gate dielectric film, and the semi-conductor film. The pass gate for power sources 
consists of the MIS mold thin film semiconductor equipment for the power-source pass gates which 
consists of a gate electrode, gate dielectric film, and the semi-conductor film. It is characterized by the 
pass gate for output signals consisting of the MIS mold thin film semiconductor equipment for the 
output signal pass gates which consists of a gate electrode, gate dielectric fihn, and the semi-conductor 
film. In this case, the source field of the MIS mold thin film semiconductor equipment for signal 
amplifiers is connected to an individual output line. The drain field of the MIS mold thin film 
semiconductor equipment for signal amplifiers is connected to an individual power-source line. The gate 
electrode of the MIS mold thin film semiconductor equipment for signal amplifiers is connected to a 
capacity detection electrode. The source field of the MIS mold thin film semiconductor equipment for 
the power-source pass gates is connected to an individual power-source line. The drain field of the MIS 
mold thin film semiconductor equipment for the power-source pass gates is connected to a common 
power-source line. It succeeds also in the source field of the MIS mold thin film semiconductor 
equipment for the output signal pass gates being connected to a common output line, and the drain field 
of the MIS mold thin fihn semiconductor equipment for the output signal pass gates being connected to 
an individual output line with the description. Moreover, the gate electrode of the MIS mold thin fihn 
semiconductor equipment for the power-source pass gates is connected to the output line for power- 
source selection which supphes the signal referred to as which individual power-source Une to choose 
fi:om from among M individual power-source lines, and the gate electrode of the MIS mold thin film 
semiconductor equipment for the output signal pass gates is connected to the output line for output 
selections which supplies the signal referred to as which individual output line to choose from from 
among the individual output lines of N book. With the electrostatic-capacity detection equipment of this 
invention, an individual output line, a common output line, and the output line for power-source 
selection are wired with the first wiring, an individual power-source line, a common power-source line, 
and the output line for output selections are wired with the second wiring, and the first wiring, such as 
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**, and this second wiring are electrically separated through an insulator layer. A capacity detection 

electrode is wired with the first wiring, or is wired with the second wiring. 

[0011] 

[Embodiment of the Invention] This invention depends on detecting the electrostatic capacity which 
changes according to distance with an object, and creates the electrostatic-capacity detection equipment 
which reads the shape of surface type of an object with the MIS mold thin fihn semiconductor 
equipment which consists of the metal-insulator layer-semi-conductor film. Since thin film 
semiconductor equipment is usually created on a glass substrate, it is known as a technique of 
manufacturing cheaply the semiconductor integrated circuit which requires a large area, and is 
concretely applied to the liquid crystal display etc. in these days. Therefore, if the electrostatic-capacity 
detection equipment which is adapted for a fingerprint sensor etc. is created with thin film 
semiconductor equipment, it is not necessary to use the expensive substrate which consumed the great 
energy called single crystal silicon substrate, and was made, and the equipment concerned can be 
created cheaply, without wasting a precious earth resource. Moreover, thin fihn semiconductor 
equipment is applying the imprint technique indicated by JP,1 1-3 12811,A and S.Utsunomiya 
et.al.Society for Information Display p.916 (2000), and since electrostatic-capacity detection equipment 
is also released fi-om a single crystal siUcon substrate since a semiconductor integrated circuit can be 
created on a plastic plate, and it can form on a plastic plate, it is. 

[0012] now, creating the electrostatic-capacity detection equipment which was adapted in the principle 
of operation of the **** former with thin fihn semiconductor equipment, although shown in drawing 1 - 
- the technique of the present thin fihn semiconductor equipment - with, it is impossible if it carries out. 
Although the charge Q by which induction is carried out between two capacitors by which the series 
connection was carried out can read Charge Q correctly if the single crystal silicon LSI technology 
which enables high precision sensing is used since it is very small, transistor characteristics are not 
excellent like single crystal silicon LSI technology with thin film semiconductor equipment, and 
although the property deflection between thin fihn semiconductor equipment is also large therefore. 
Charge Q cannot be read precisely. Then, the electrostatic-capacity detection equipment of this 
invention makes the electrostatic-capacity sensing element prepared in the intersection of the individual 
output line of N book (N is one or more integers), and an individual power-source line and an individual 
output line provide, and this electrostatic-capacity sensing element is considered as a configuration that 
a signal sensing element and a signal ampUfier are included. [ M individual power-source Unes (M is 
one or more integers) arranged in the shape of / of a M line N train / a matrix, and ] In a capacity 
detection electrode, Charge Q generates a signal sensing element according to electrostatic capacity 
including a capacity detection electrode and a capacity detection dielectric film. In this invention, this 
charge Q is ampUfied in the signal amplifier in which it was prepared by each electrostatic-capacity 
sensing element, and is transformed into a current. A signal amplifier consists of the MIS mold thin film 
semiconductor equipment for signal magnification which consists of a gate electrode, gate dielectric 
fihn, and the semi-conductor fihn, and, specifically, the gate electrode of the MIS mold thin fihn 
semiconductor equipment for signal magnification is connected to a capacity detection electrode. The 
principle-of-operation Fig. of the invention in this application is shown in drawing 2 . The charge 
generated between the capacitor with electrostatic capacity Cs and the capacitor which has the 
electrostatic capacity CF which changes according to the shape of surface type of an object changes the 
gate potential of the MIS mold thin fihn semiconductor equipment for signal magnification. If it **** 
and the seal of approval of the predetermined electrical potential difference is carried out to the drain 
field of this thin film semiconductor equipment, the current I which flows between the source drains of 
thin film semiconductor equipment according to the charge Q by which induction was carried out will be 
amplified remarkably. Since the charge Q itself by which induction was carried out is saved without 
flowing anywhere, a drain electrical potential difference is made high, or measurement of Current I also 
becomes easy by lengthening the measuring time etc., therefore even if it uses thin film semiconductor 
equipment, the shape of surface type of an object can be measured sufficiently correctly. 
[0013] By the invention in this apphcation, the MIS mold thin film semiconductor equipment for signal 
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magnification is used as a signal amplifier like the above-mentioned. In this case, a capacitor with 
electrostatic capacity Cs can be made to serve a double purpose with the MIS mold thin film 
semiconductor equipment for signal magnification itself That is, since new electrostatic capacity 
replaced with electrostatic capacity Cs is made into the transistor capacity CT of the MIS mold thin film 
semiconductor equipment for signal magnification, it is. The capacitor which has electrostatic capacity 
Cs fi-om an electrostatic-capacity sensing element by ****(ing) is omissible, and it tums that a 
production process is also easy at the same time structure is simphfied. In addition, it can be said that it 
is effective in a viewpoint that summarizing two power sources currently drawn on drawing 2 as a 
common power source Vdd can also omit excessive wiring in electrostatic-capacity detection 
equipment. ** -- the representative circuit schematic about the principle of operation in a condition 
[ Uke ] is shown in drawing 3 . The capacitor which has the electrostatic capacity CF which changes 
according to the shape of surface type of an object, and the capacitor which has the transistor capacity 
CT are connected to a serial. The transistor capacity CT is electrostatic capacity formed between the 
drain electrode of the MIS mold thin film semiconductor equipment for signal magnification, and a gate 
electrode strictly. What is necessary is to carry out the seal of approval of the electrical potential 
difference Vdd to an individual power-source line, and just to take out the current I which changes 
according to the shape of surface type of an object fi-om an individual output line, after it connected the 
source field of the MIS mold thin fihn semiconductor equipment for signal magnification to the 
individual output line for realizing the configuration of drawing 3 , and connecting the drain field of the 
MIS mold thin film semiconductor equipment for signal magnification to an individual power-source 
line. 

[0014] The structure of the electrostatic-capacity sensing element which embodies invention which **** 
(ed) is explained using drawing 4 . The MIS mold thin film semiconductor equipment for signal 
magnification which accomplishes the signal amplifier of an electrostatic-capacity sensing element 
makes the semi-conductor fihn, gate dielectric film, and a gate electrode including a source field, a 
channel formation field, and a drain field the indispensable requirements for a configuration. In the 
example of a configuration of drawing 4 , the insulator layer between the first passes has covered this 
MIS mold thin film semiconductor equipment for signal magnification. The first wiring is connected to 
the source field of the MIS mold thin film semiconductor equipment for signal magnification, and the 
second wiring is connected to a drain electrode. The second interlayer insulation fihn was prepared 
between the first wiring and the second wiring, and the first wiring and the second wiring are separated 
electrically. It connects with the gate electrode of the MIS mold thin fihn semiconductor equipment for 
signal magnification, and the capacity detection electrode which accomplishes the signal sensing 
element of an electrostatic-capacity sensing element is formed on the second interlayer insulation film. 
A capacity detection dielectric film covers a capacity detection electrode top, and a capacity detection 
dielectric fihn is located in the maximum fi-ont face of electrostatic-capacity detection equipment. A 
capacity detection dielectric film also plays the role of the protective coat of electrostatic-capacity 
detection equipment to coincidence. In drawing 4 , although the capacity detection electrode is formed 
by the second wiring, it may form a capacity detection electrode with the first wiring. If a capacity 
detection electrode is formed with the first wiring with the configuration of drawing 4 , the fihn and the 
second interlayer insulation film which have been indicated to be a capacity detection dielectric fihn by 
drawing 4 will turn into an actual capacity detection dielectric film. Moreover, it also becomes possible 
to create a capacity detection electrode with the first wiring by forming the second wiring on the 
insulator layer between the first passes, and forming the first wiring on the second interlayer insulation 
fihn. 

[0015] In order for the MIS mold thin fihn semiconductor equipment for signal magnification of the 
invention in this application to achieve the fimction of signal magnification effectively with an above- 
mentioned configuration, the transistor capacity CT of the MIS mold thin film semiconductor equipment 
for signal magnification and the component capacity CD of a signal sensing element must be defined 
appropriately. Next, relation, such as **, is explained using drawing 5 . 

[0016] First, the heights of a measurement management object are m contact with the capacity detection 
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dielectric film, and the situation that the object is grounded electrically is considered. Specifically, 

detection in the condition that the crest of a fingerprint is in contact with this electrostatic-capacity 
detection device table side is assumed, using electrostatic-capacity detection equipment as a fmgerprint 
sensor. The transistor capacity CT of the MIS mold thin fibn semiconductor equipment for signal 
magnification is defined as CT=epsilon 0 and epsilonox-L-W/tox, using [ the gate electrode length of 
the MIS mold thin film semiconductor equipment for signal magnification / L (micrometer) and gate 
electrode width of face ] specific inductive capacity of tox (micrometer) and gate dielectric fihn as 
epsilonox for the thickness of W (micrometer) and gate dielectric film. There is epsilon 0 by the 
dielectric constant of vacuum here. Furthermore, the component capacity CD of a signal sensing element 
is defined as CD=epsilon 0 and epsilonD-S/tD, using [ the area of a capacity detection electrode ] 
specific inductive capacity of tD (micrometer) and a capacity detection dielectric fihn as epsilonD for 
the thickness of S (micrometer2) and a capacity detection dielectric fihn (epsilon 0 is the dielectric 
constant of vacuum). An object fi-ont face serves as an earth electrode of the component capacity CD, 
and a capacity detection electrode is equivalent to the electrode of another side on both sides of a 
capacity detection dielectric film. Since the capacity detection electrode is connected to the gate 
electrode of the MIS mold thin film semiconductor equipment for signal magnification, it turns to a ** 
capacitor and a capacitor with the component capacity CD being connected to a serial in the transistor 
capacity CT. The seal of approval of the electrical potential difference Vdd is carried out to two series 
capacitors, such as **, ( drawing 5 A). The electrical potential difference VGT built over the gate 
electrode of the MIS mold thin film semiconductor equipment for signal magnification in this condition 
since a seal-of-approval electrical potential difference is divided according to electrostatic capacity is 
[0017]. 
[Equation 1] 

y 



or 

1 + S 



It becomes. Therefore, it is [0018] when the component capacity CD is larger enough than the transistor 
capacity CT. 
[Equation 2] 



being alike - gate voltage — [0019] 
[Equation 3] 

It approximates and an electrical potential difference is hardly built over a gate electrode. Consequently, 
the MIS mold thin film semiconductor equipment for signal magnification will be in an OFF state, it 
reaches to an extreme of Current I, and it becomes small When the heights of the object equivalent to 
the crest of a fingerprint touch electrostatic-capacity detection equipment after all, in order for a signal 
amplifier to hardly pass a current, it is by the reason for having to set up the gate electrode length which 
constitutes an electrostatic-capacity sensing element, gate electrode width of face, the gate-dielectric- 
fihn quality of the material, gate-dielectric-fihn thickness, a capacity detection electrode surface 
product, the capacity detection dielectric fihn quality of the material, capacity detection dielectric 
thickness, etc. so that the component capacity CD may become larger enough than the transistor 
capacity CT. Generally the difference of about 10 times is meant as *'fiilly large." If it puts in another 
way, the component capacity CD and the transistor capacity CT should just fill relation with 
CD>10xCT. In this case, VGTA^dd becomes about [ 0.1 or less ] and thin fihn semiconductor 
equipment cannot grow into an ON state. In order to detect the heights of an object certainly, when the 
heights of an object touch electrostatic-capacity detection equipment, it is important that the MIS mold 
thin film semiconductor equipment for signal magnification grows into an OFF state. Therefore, when 
using a positive supply for supply voltage Vdd, it is desirable that gate voltage uses the enhancement 
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type (no MARIOFU mold) N type transistor to which a drain current does not flow near the zero as MIS 
mold thin film semiconductor equipment for signal magnification. More ideally, N type MIS thin fibn 
semiconductor equipment for signal magnification with which this minimum gate voltage fills relation 
with 0<Vmin<0.1xVdd is used by setting to Vmin gate voltage (the minimum gate voltage) fi-om which 
the drain current in transfer characteristics serves as the minimum value. In using a negative supply for 
supply voltage Vdd on the contrary, gate voltage uses the enhancement type (no MARIOFU mold) P 
type transistor to which a drain current does not flow near the zero as MIS mold thin film semiconductor 
equipment for signal magnification. It is using ideally the P type MIS thin film semiconductor 
equipment for signal magnification with which minimum gate voltage Vmin of the P type MIS thin film 
semiconductor equipment for signal magnification fills the relation of 0.1xVdd<Vmin<0. It depends on 
****(ing), and since the heights of an object can be certainly detected with a gestalt that a current value 
I is very small, it is. 

[0020] next, an object - a capacity detection dielectric film - touching ** - a ** - the object 
distance tA - with, the situation which is separated fi-om a capacity detection dielectric fibn is 
considered. That is, the crevice of a measurement management object is on a capacity detection 
dielectric fibn, and it is in the situation that the object is grounded further electrically. When 
electrostatic-capacity detection equipment is specifically used as a fingerprint sensor, detection in the 
condition that the trough of a fingerprint is coming to the electrostatic-capacity detection device table 
side is assumed. It is [ like ] desirable to locate [ which was described also in advance ] a capacity 
detection dielectric fibn in the maximum fi"ont face of electrostatic-capacity detection equipment with 
the electrostatic-capacity detection equipment of this invention. The representative circuit schematic at 
this time is shown in drawing 5 B. Since the object firont face is not in contact with a capacity detection 
dielectric film, between a capacity detection dielectric fibn and an object fi-ont face, the new capacitor 
which used air as the dielectric is formed. ** is named the object capacity CA and it is defined as 
CA=epsilon 0 and epsilonA-S/tA using the dielectric constant of vacuum epsilon 0, specific-mductive- 
capacity epsilonA of air, and the area S of a capacity detection electrode. In the condition that ****(ed) 
and the object separated fi-om the capacity detection dielectric film, three capacitors with the transistor 
capacity CT, the component capacity CD, and the object capacity CA will be connected to a serial, and 
the seal of approval of the electrical potential difference Vdd will be carried out to three capacitors, such 
as **, ( drawing 5 B). The electrical potential difference VGV built over the gate electrode of the MIS 
mold thin film semiconductor equipment for signal magnification m this condition since a seal-of- 
approval electrical potential difference is divided among three capacitors according to electrostatic 
capacity is [0021]. 
[Equation 4] 

y - Lm. 



It becomes. It is [0022] so that a drain current may become very small on the other hand, when an object 
touches electrostatic-capacity detection equipment in this invention. 
Equation 5] 



Since an electrostatic-capacity sensing element is created and it is in order to fulfill conditions, VGV is 
[0023] further. 
[Equation 6] 

V - 

It approximates. After all, it is [0024] if the transistor capacity CT is fully larger than the object capacity 
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CA. 

[Equation 7] 

Gate voltage VGV is [0025]. 




It turns that the thing which spread abbreviation etc. on supply voltage Vdd and to do is possible. 
Consequently, the MIS mold thin film semiconductor equipment for signal magnification is made with 
an ON state, it reaches to an extreme of Current I, and it becomes large. When the crevice of the object 
equivalent to the trough of a fingerprint comes on electrostatic-capacity detection equipment, in order 
for a signal amplifier to conduct a high current, there is configuration attachment ****** about the gate 
electrode length which constitutes a signal ampUfier, gate electrode width of face, the gate-dielectric- 
fihn quahty of the material, gate-dielectric-fihn thickness, etc, so that the transistor capacity CT may 
become larger enough than the object capacity CA. Since it can say that it is large general enough in the 
difference of about 10 times being accepted as stated previously, the transistor capacity CT and the 
object capacity CA should just fill relation with CT>10xCA. In this case, VGTA/^dd becomes about 
[ 0.91 or more ] and thin film semiconductor equipment tums into an ON state easily. In order to detect 
the crevice of an object certainly, when the crevice of an object approaches electrostatic-capacity 
detection equipment, it is important that the MIS mold thin fihn semiconductor equipment for signal 
magnification grows into an ON state. When using a positive supply for supply voltage Vdd, a **** 
cage and a thing with the threshold voltage Vth of this transistor smaller than VGV are desirable in an 
enhancement type (no MARIOFU mold) N type transistor as MIS mold thin film semiconductor 
equipment for signal magnification. More ideally, N type MIS thin film semiconductor equipment for 
signal magnification which fills relation with 0<Vth<0.91xVdd is used. When using a negative supply 
for supply voltage Vdd on the contrary, on a **** cage and an ideal target, a thing with the larger 
threshold voltage Vth of the P type MIS thin film semiconductor equipment for signal magnification 
than VGV is desirable in an enhancement type (no MARIOFU mold) P type transistor as MIS mold thin 
film semiconductor equipment for signal magnification. It is using more ideally the P type MIS thin film 
semiconductor equipment for signal magnification which fills the relation of 0.91xVdd<Vth<0. It 
depends on ****(ing) and the crevice of an object comes to be certainly detected with a gestalt that a 
current value I is very large. 

[0026] When the heights of the object equivalent to the crest of a fingerprint etc. touch electrostatic- 
capacity detection equipment after all, a signal amplifier hardly conducts a current. When the crevice of 
the object which is equivalent to coincidence in the trough of a fingerprint etc. approaches electrostatic- 
capacity detection equipment, in order for a signal amplifier to recognize the irregularity of an object 
correctly through a big current A capacity detection dielectric film is located in the maximum fi-ont face 
of electrostatic-capacity detection equipment in an electrostatic-capacity sensing element. The gate 
electrode length L (micrometer) and gate electrode width of face W (micrometer) of the MIS mold thin 
film semiconductor equipment for signal magnification Thickness tox (micrometer) of gate dielectric 
film, specific-inductive-capacity epsilonox of gate dielectric film. The capacity detection electrode 
surface product S (micrometer2), the thickness tD (micrometer) of a capacity detection dielectric fihn. It 
is necessary to set up specific-inductive-capacity epsilonD of a capacity detection dielectric film so that 
the component capacity CD may become larger enough than the transistor capacity CT. and an object — 
a capacity detection dielectric fihn ~ touching - ** - a ** — the object distance tA ~ with, when 
separated, the transistor capacity CT can fiiUy say electrostatic-capacity detection equipment that that of 
configuration attachment ** is ideal to Mr. large ****** fi-om the object capacity CA. Electrostatic- 
capacity detection equipment is characterized so that the component capacity CD, the transistor capacity 
CT, and the object capacity CA may more specifically fill relation with CD>10xCT>100xCA. 
Moreover, when using a positive supply for supply vohage Vdd, it is ideal that using an enhancement 
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type (no MARIOFU mold) N type transistor as MIS mold thin film semiconductor equipment for signal 

magnification uses the enhancement type N type transistor which the minimum gate voltage of good 
**** and this N type transistor fills relation with 0<Vmin<0.1xVdd, and its threshold voltage Vth is still 
smaller than VGV, and is specifically filling relation with 0<Vth<0.91xVdd. When using a negative 
supply for supply voltage Vdd on the contrary, it is desirable to use an enhancement type (no 
MARIOFU mold) P type transistor as MIS mold thin film semiconductor equipment for signal 
magnification, minimum gate voltage Vmin of this P type transistor fills the relation of 
0.1xVdd<Vmin<0, its threshold voltage Vth is still larger than VGV, and it is ideal to use the 
enhancement type P type transistor which is specifically filling the relation of 0.91xVdd<Vth<0. 
[0027] Next, the whole electrostatic-capacity detection equipment configuration which depends on this 
invention is explained using drawing 6 . The electrostatic-capacity detection equipment which reads the 
shape of surface type of an object is using as the minimum component the electrostatic-capacity sensing 
element prepared in the intersection of the individual output line of N book (N is one or more integers), 
and an individual power-source line and an individual output line. [ M individual power-source lines (M 
is one or more integers) arranged in the shape of / of a M line N train / a matrix, and ] The electrostatic- 
capacity detection equipment which depends on this invention in addition to ** etc. may also possess 
one of the power-source selection circuitry linked to M individual power-source lines, and the output 
signal selection circuitries linked to the individual output line of N book, or both, and may be. An 
electrostatic-capacity sensing element detects the electrostatic capacity which changes according to 
distance with an object including a capacity detection electrode, a capacity detection dielectric film, and 
a signal amplifier. Since the electrostatic-capacity sensing element is arranged in the shape of [ of a M 
Une N train ] a matrix, a row and column is scanned sequentially, respectively, and the electrostatic- 
capacity sensing element of a MxN individual must be chosen as suitable sequence, and it must go to 
read the shape of surface type of an object. A power- source selection circuitry defines by what kind of 
sequence a power source is supplied to each electrostatic-capacity sensing element, and it goes to it. It 
chooses to any of M individual power-source lines current supply of the power-source selection circuitry 
is carried out by being including a common power-source line and the pass gate for power sources at 
least. An output signal selection circuitry defines whether in contrast with **, the signal detected in what 
kind of sequence is read from each electrostatic-capacity sensing element. It chooses firom any of the 
individual output line of N book an output signal selection circuitry takes out an output signal by being 
including a common output line and the pass gate for output signals at least. 

[0028] The signal amplifier in an electrostatic-capacity sensing element consists of MIS mold thin fihn 
semiconductor equipment for signal magnification which consists of a gate electrode, gate dielectric 
film, and the semi-conductor fihn. Moreover, the pass gate for power sources also consists of MIS mold 
thin film semiconductor equipment for the power-source pass gates which consists of a gate electrode, 
gate dielectric film, and the semi-conductor fihn, and consists of the MIS mold thin fihn semiconductor 
equipment for the output signal pass gates with which the pass gate for output signals also consists of a 
gate electrode, gate dielectric film, and the semi-conductor film. In the invention in this application, the 
source field of the MIS mold thin fikn semiconductor equipment for signal amplifiers is connected to an 
individual output line, the drain field of the MIS mold thin fihn semiconductor equipment for signal 
ampUfiers is connected to an individual power-source line, and the gate electrode of the MIS mold thin 
film semiconductor equipment for signal amplifiers is connected to a capacity detection electrode. (At 
drawing 6 , S and a drain field are displayed by D and the gate electrode is displayed for the source field 
of MIS mold thin film semiconductor equipment in G.) **** is carried out, and an individual power- 
source line and an individual output line intervene the channel formation field which induces the charge 
Q detected with the capacity detection electrode, and are connected to each other. 
[0029] On the other hand, ttie source field of the MIS mold thin film semiconductor equipment for the 
power-source pass gates is connected to an individual power-source line, the drain field of the MIS mold 
thin film semiconductor equipment for the power-source pass gates is connected to a common power- 
source Une, and it is connected with the ou^ut Une for power-source selection which supplies the signal 
referred to as which individual power-source line the gate electrode of the MIS mold thin fihn 
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semiconductor equipment for the power-source pass gates chooses from from among M individual 
power-source lines. Each output stage of the decoder for power sources which can make the output Une 
for power-source selection with each output stage of the shift register for power sources as an example, 
or is replaced with the shift register for power sources (in the case of drawing 6 ) can be made. The shift 
register for power sources carries out sequential supply of the selection signal transmitted to M output 
stages, and goes, moreover, the decoder for power sources selects a specific output stage from the output 
stage of M individual according to the input signal to a decoder. It ****, a selection signal is inputted 
into the M pass gates for power sources one by one, the flow with M individual power-source lines as 
electric one by one as a result as a common power-source line is taken, and it goes. Since the drain field 
of the MIS thin film semiconductor equipment for signal amplifiers is connected to an individual power- 
source line, it turns to the signal ampUfiers linked to the selected individual power-source line supplying 
the current according to the shape of surface type of an object to the output line according to each all at 
once. 

[0030] In the invention in this application, the source field of the MIS mold thin film semiconductor 
equipment for the output signal pass gates is connected to a common output line, the drain field of the 
MIS mold thin fihn semiconductor equipment for the output signal pass gates is connected to an 
individual output line, and it connects with the output line for output selections which supplies the signal 
referred to as which individual output line the gate electrode of the MIS mold thin film semiconductor 
equipment for the output signal pass gates chooses from from among the individual output lines of N 
book. Each output stage of the decoder for output signals which can make the output line for output 
selections with each output stage of the shift register for output signals as an example, or is replaced 
with the shift register for output signals (in the case of drawing 6 ) can be made. The shift register for 
output signals carries out sequential supply of the selection signal transmitted to the output stage of N 
individual, and goes, moreover, the decoder for output signals selects a specific output stage from the 
output stage of M individual according to the input signal to a decoder. It ****, a selection signal is 
inputted into the pass gate for output signals of N individual timely one by one, the flow with the 
individual output line of N book as electric one by one as a result as a common output line is taken, and 
it goes. Since the source field of the MIS mold thin film semiconductor equipment for signal amplifiers 
is connected to an individual output line, only the signal amplifier linked to the individual output line 
uniquely chosen in the output signal selection circuitry among the signal amplifiers of N individual 
linked to the individual power-source line chosen in the power-source selection circuitry turns to 
supplying the current according to the shape of surface type of an object to a common output line. It is 
scanning the individual output line of N book sequentially, and going similarly hereafter, where one of 
M individual output lines is chosen, and the signal from the letter electrostatic-capacity sensing element 
of a matrix of a M line N train is supplied to a common output line in order, and goes. 
[0031] In order for electrostatic-capacity detection equipment to fiinction with the configuration which 
****(ed), an individual output line, a common output line, and the output line for power-source 
selection are wired with the first wiring, an individual power-source line, a common power-source line, 
and the output line for output selections are wired with the second wiring, and the first wiring, such as 
**, and this second wiring have the need of dissociating electrically through an insulator layer. A 
capacity detection electrode may be wired with the first wiring, or may be wired with the second wiring. 
The parasitic capacitance which removes excessive wiring by accomplishing the configuration of having 
****(ed), with is produced between each wiring is made to minimize, therefore very small electrostatic 
capacity is made to detect in high sensitivity. 

[0032] ** - an electrostatic-capacity sensing element [ Uke ] may be formed on a plastic plate using the 
above-mentioned imprint technique. On a plastic, although the fingerprint sensor based on a single 
crystal silicon technique does not break immediately or does not have sufficient magnitude, it is lacking 
in practicality to a sake. On the other hand, on a plastic plate, the electrostatic-capacity sensing element 
on the plastic plate which depends on the invention in this appUcation does not have a fear of an 
electrostatic-capacity sensing element being divided into covering a finger also as an area large enough, 
and can be used as a fmgerprint sensor on a plastic plate. The smart card which specifically has a 
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personal authentication function by the invention in this application is realized, after the smart card 
equipped with the personal authentication function was used with the ATM card (bankcard), the credit 
card (credit card), the identification card (Identity card), etc. and raising security level, such as **, 
remarkably - in addition — an individual human finger - a crest -- it has the function which was 
excellent in if it protects without making information flow out out of a card. 

[0033] (Example 1) After manufacturing the electrostatic-capacity detection equipment which consists 
of thin fihn semiconductor equipment on a glass substrate, this electrostatic-capacity detection 
equipment was imprinted on the plastic plate using the imprint technique indicated by JP,1 1-31281 1, A 
and S.Utsunomiya et.al.Society for Information Display p.916 (2000), and electrostatic-capacity 
detection equipment was created on the plastic plate. Electrostatic-capacity detection equipment consists 
of electrostatic-capacity sensing elements located in a line in the shape of [ of 400 line 400 trains ] a 
matrix. The magnitude of the matrix section is the square of 20.32mm angle. 

[0034] A substrate is polyether sulfone (PES) with a thickness of 400 micrometers. All also of the MIS 
mold thin film semiconductor equipment for signal magnification, the MIS mold thin fihn 
semiconductor equipment for the output signal pass gates, the MIS mold thin fihn semiconductor 
equipment for the power-source pass gates, the MIS mold thin fihn semiconductor equipment that 
constitutes the shift register for output signals, and the MIS mold thin fihn semiconductor equipment 
which constitutes the shift register for power sources are made fi-om the thin film transistor which has 
the same cross-section structure. A thin film transistor is created with the top gate mold shown in 
drawing 4 at the low-temperature process of 425 degrees C of process maximum temperatures. The 
thickness is 59nm in the polycrystal sihcon thin fihn with which the semi-conductor film was obtained 
by laser crystallization. Moreover, gate dielectric film is oxidation silicon film of 48nm thickness 
formed by the chemical- vapor-deposition method (CVD method), and a gate electrode consists of a 
tantalum thin film with a thickness of 400nm. The specific inductive capacity of the oxidation silicon 
fihn which accompUshes gate dielectric film was called for with abbreviation 3.9 by valve flow 
coefficient measurement. The insulator layer between the first passes and the second interlayer 
insulation film are oxidation silicon film formed with the CVD method, using tetraethyl OSO silicate 
(TE0S:Si4 (OCH2CH3)) and oxygen as a soiwce material. The insulator layer between the first passes is 
thick about 20% or more, and what is thinner than the second interlayer insulation film is more desirable 
than a gate electrode (this example 400nm). It is because a gate electrode is covered certainly, a short 
circuit with a gate electrode, the first wiring, or the second wiring is prevented and the second interlayer 
insulation film can be thickened at coincidence, if it ****. The insulator layer between the first passes 
was set to 500nm in this example. The second interlayer insulation film has separated the first wiring 
and a capacity detection electrode. Therefore, for making into min parasitic capacitance produced 
between the first wiring and a capacity detection electrode, and realizing the electrostatic-capacity 
detection equipment of whenever [ favorable ], the dielectric constant of the second interlayer insulation 
fihn is small as much as possible, and its thicker possible one is [ the thickness ] desirable for it. If the 
total thickness of the oxidation sihcon film by which the laminating was carried out to **** with the 
CVD method exceeds about 2 micrometers, a crack may arise in an oxide film and the fall of the yield 
will be brought about. Therefore, the sum of the insulator layer between the first passes and the second 
interlayer insulation fihn may be about 2 micrometers or less. The productivity of electrostatic-capacity 
detection equipment improves by ****(ing). Since the thicker one is desirable, the second interlayer 
insulation film is made thicker than the insulator layer between the first passes at the appearance 
described also in advance. The insulator layer between the first passes is thicker than a gate electrode 
about 20% or more, the second interlayer insulation film is thicker than the insulator layer between the 
first passes, and about 2 micrometers or less can say that the sum of the insulator layer between the first 
passes and the second interlayer insulation film is ideal. Thickness of the second interlayer insulation 
fihn was set to 1 micrometer in this example. Each of first wiring and second wiring consists of the 
aluminum of 500nm thickness, and wiring width of face is 5 micrometers. It depended on the first 
wiring, the output line for power-source selection, the common output line, and the individual output 
hne were formed, and the individual power-source line, the common power-source line, the output line 
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for output selections, and the capacity detection electrode were formed with the second wiring. Spacing 
of an individual power-source line and a capacity detection electrode is 5 micrometers, and spacing of 
an individual output line and a capacity detection electrode is also 5 micrometers in arrow flare. In this 
example, the pitch of the matrix which accomplishes electrostatic-capacity detection equipment is set to 
50.8 micrometers, and resolution is set to 500dpi (dots per inch). Therefore, a capacity detection 
electrode serves as 40.8micrometerx40.8micrometer magnitude. The capacity detection dielectric fihn 
was formed by the nitriding silicon fihn with a thickness of 400nm. Smce the specific inductive capacity 
of this nitriding sihcon film was abbreviation 7.5, the component capacity CD serves as about 276 fF(s) 
(FEMUTO farad) fi*om valve flow coefficient measurement. Since the irregularity of a fingerprint is 
about 40 micrometers when the electrostatic-capacity detection equipment of this example is assumed to 
be a fmgerprint sensor, the object capacity CA when the trough of a fingerprint comes to an 
electrostatic-capacity detection device table side is calculated with 0.368flF(s). On the other hand, since 
the gate electrode length L of the MIS thin fihn semiconductor equipment for signal magnification was 
set to 4 micrometers and gate electrode width of face W was set to 5 micrometers, the transistor capacity 
CT serves as about 14.4 fF(s). The electrostatic-capacity sensing element which it **** and is shown in 
this example fills relation with CD>10xCT>100xCA. If supply voltage Vdd is thus set to 3.3V, the 
electrical potential difference VGT by which a seal of approval is carried out to the gate electrode of the 
MIS thin fihn semiconductor equipment for signal magnification when the crest of a fmgerprint touches 
an electrostatic-capacity detection device table side is set to 0.16V, and when the trough of a fingerprint 
comes, the electrical potential difference VGV by which a seal of approval is carried out to this gate 
electrode will be set to 3.22V. 

[0035] The transfer characteristics of the MIS mold thin fihn semiconductor equipment used in this 
example are shown in drawing 7 . The shift register for output signals and the shift register for power 
sources were considered as the CMOS configuration, and the MIS mold thin film semiconductor 
equipment for signal magnification, the MIS mold thin film semiconductor equipment for the power- 
source pass gates, and the MIS mold thin film semiconductor equipment for the output-signal pass gates 
were formed with the NMOS transistor. There is minimum gate voltage Vmin of the N type MIS thm 
fihn semiconductor equipment for signal magnification by O.IV, and it is filling the relation of 
0<Vmin<0.1xVdd=0.33V. Moreover, threshold voltage Vth is 1.47V and is filling the relation of arrow 
flare 0<Vth<0.91xVdd=3.00V. Consequently, when the crest of a fingerprint touches an electrostatic- 
capacity detection device table side, it reaches to an extreme of the current value outputted fi-om a signal 
amphfier with 5. 6x1 0-1 3 A, and it becomes feeble. When the trough of a fingerprint comes on the 
contrary, 2.4x1 0-5 A and a big current are outputted fi-om a signal amplifier, and it came to detect 
concavo-convex information, such as a fingerprint, with a sufficient precision. 
[0036] 

[Effect of the Invention] the technique explained in fiill detail above using the conventional single 
crystal sihcon substrate like ~ severahnmx ~ although only about several mm small electrostatic- 
capacity detection equipment was able to be formed on the plastic plate, if it depends on the invention in 
this application, creating the electrostatic-capacity detection equipment which has one 100 times [ no 
less than ] the area of this on a plus TIKU substrate will be realized, and moreover, it reaches to an 
extreme of the concavo-convex information on an object, and it could detect with high precision. 
Consequently, effectiveness that a metaphor makes the security level of a smart card miprove 
remarkably is accepted. Moreover, only the pole of equipment area part was using the single crystal 
silicon semi-conductor, but the conventional electrostatic-capacity detection equipment using a single 
crystal silicon substrate had spent immense energy and an immense effort vainly, on the other hand - 
the invention in this application it has effectiveness that waste [ like ] is eliminated and it is 

usefiil to maintenance of earth environment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing explaining the principle of operation in the conventional technique. 
[Drawing 2] Drawing explaining the principle of operation in the invention in this application. 
[Drawing 3] Drawing explaining the principle of operation m the invention in this application. 
Prawing 4] Drawing explaining the component structure of the invention in this application. 
Prawing 5] Drawing explaining the principle of the invention in this apphcation. 
[Drawing 6] Drawing explaining the whole invention-in-this-application configuration. 
[Drawing 7] The transfer-characteristics Fig. of the thin fihn semiconductor equipment used in this 
example. 
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